I All 



(19) 




Eur pal ches Pat ntamt 
European Pat nt Off! 
Offl e europeen d brev ts 



(12) 



(H) EP 0 730 953 B1 

EUROPAISCHE PATENTSCHRIFT 



(45) Veroffentlichungstag und Bekanntmachung des 
Hinweises auf die Patenterteilung: 
30.08.2000 Patentblatt 2000/35 

(21) Anmeldenummer: 96101487.5 

(22) Anmeldetag: 02.02.1996 



(51) lntCl7: B41C 1/055, B41C 1/18 



(54) Verfahren und Vorrichtung fur den Tiefdruck 

Process and apparatus for intaglio printing 
Proced6 et appareil pour ('heliogravure 



DQ 
CO 

o> 
o 

R 

o 

Q. 
LU 



(84) Benannte Vertragsstaaten: 
CH DE FRGBITLINLSE 

(30) Prioritat: 07.02.1995 DE 19503951 

(43) Veroffentlichungstag der Anmeldung: 
11.09.1996 Patentblatt 1996/37 

(73) Patentinhaber: MAN Roland Druckmaschfnen AG 
63012 Offenbach (DE) 

(72) Erfinder: 

• Welchman, Armin 
D-86438 Kissing (DE) 

• Franz-Burgholz, Arnim, 
D-861 59 Augsburg (DE) 

• Stamme, Ralner 
D-861 79 Augsburg (DE) 

• Schiller, Andreas 
D-68415Mering(DE) 



• Flelschmann, Hans 
D-86165 Augsburg (DE) 

(74) Vertreter: Schober, Stefan, Dipl.-lng. 
MAN Roland Druckmaschinen AG, 
Postfach1000 96 
86135 Augsburg (DE) 



(56) Entgegenhaftungen: 
DE-A- 1 422 499 
DE-A-2 531 514 
DE-A- 3 837 941 
FR-A-2 370306 
US-A-3 589 289 



DE-A- 2 054 833 
DE-A- 3 739 829 
FR-A-2 075 204 
US-A-3 455 239 



• RCA TECHNICAL NOTES, Nr. TN 828, 1 0.April 
1969, PRINCETON US, XP002028081 P.J. 
DONALD : "A Pre-cavitated rotogravure plate 
and method of preparing same for printing" 



Anmerkung: Innerhalbvonneun Monatennach der Bekanntmachung des Hinweis saufdieErteilungdeseuropaischen 
Pat nts kann jed rmann b im Europaischen Patentamt gegen das erteilte europaische Patent Einspruch einlegen. 
Der Einspruch ist schriftlich einzureichen und zu begrunden. Er gift erst als ingelegt, wenn die Einspruchsgebuhr 
ntrichtet worden ist. (Art. 99(1) Europaisches Patentubereinkommen). 



Printed by Jouve, 75001 PARIS <FR) 



15 



EP 0 730 953 K 



zei hnet, daB die Tiefdruckrohform (1) ats HOIse 
ausgefuhrt ist. 

17. Vorrichtung nach Anspruch 15, dadurch gek nn- 
zei hnot, daft zur Einrichtung (11) zum Antrag n 
^ einer verflussigbaren Substanz, in Rotationsrich- 
tung des Druckformzytinders (10) gesehen, je eine 
Formleiste (11d, 11e) vor und nach dem Spalt zwi- 
schen der Tiefdruckrohform (1 ) und der Einrichtung 
(11) vorgesehen ist, wobei die Formleiste (11d) 
nach dem Spalt eine scharf e hintere Kante aufweist 
und formschlussig gegen den Zylinder (1 0) in einem 
sehr geringen Abstand von wenigen 1/100 mm ge- 
halten ist und die Formleiste (11 e) vor dem Spalt 
gegen den Zylinder (10) in einem groBeren Abstand 
von einigen 1/100 mm bis wenigen 1/10 mm gehal- 
ten ist. 

16. Vorrichtung nach Anspruch 15, dadurch gekenn- 
zeichnet, daB das Grundraster der Tiefdruckrohr- 
form (1 ) Stege (9), die sich schraubenformig mit ei- 
nem definierten Winkel urn deren zylinderformige 
Oberflache winden, aufweist. 

19. Vorriochtung nach Anspruch 15, dadurch gekenn- 
zelchnet, daB die Tiefdruckrohform (1) schichtfor- 
mig aufgebaut ist, wobei mindestens zwischen ei- 
ner Oberflachenschicht, die das Grundraster be- 
inhaltet, und einem Tragerzylinder eine warmeiso- 
lierende Schicht eingelegt ist. 

20. Vorrichtung nach Anspruch 19, dadurch gekenn- 
zelchnet, daB die warmeisolierende Schicht aus 
glasfaserverstarktem Kohlenstoff besteht. 

21. Vorrichtung nach einem der vorangehenden An- 
spruch e 18 bis 20, dadurch gekennzelchnet, daB 
die Stege (9) moglichst senkrecht zur Oberflache 
der Tiefdruckform verlaufend ausgefuhrt sind. 

22. Vorrichtung nach Anspruch 15, dadurch gekenn- 
zelchnet, daB regelmaBiges napfchenformiges 
Grundraster vorgesehen ist. 

23. Vorrichtung nach Anspruch 15, dadurch gekenn- 
zelchnet, daB als Grundraster stochastisch verteil- 
te Vertiefungen vorgesehen sind. 

24. Vorrichtung nach Anspruch 15, dadurch gekenn- 
zelchnet, daB als Regenerationseinrichtung (15) 
eine Ultraschallreinigungsanlage vorgesehen ist. 

25. Vorrichtung nach Anspruch 24, dadurch gekenn- 
zelchnet, daB die Ultraschallreinigungsanlage auf 
mindestens zwei verschiedenen Stufen betreibbar 
ist, wobei eine Stufe mit niedriger Schallenergie 
und/oder mit einer Flussigkeit, die nur die Faroe 
lost, zur Entfernung der verbliebenen Farbe dient 
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zelchnet, daB als Bildpunkt-Ubertragungseinnwu 
ein zur thermischen Energieeinwirkung vorgesehe- 
ner Laser (21), insbesondere ein Hochenergielaser 
eingesetzt ist. 

2S 

29. Vorrichtung nach Anspruch 28, dadurch gekenn- 
zelchnet, daB eine Halbleiterlaseranordnung aus 
mehreren Halbleiterlasern vorgesehen ist. 

30 ao. Vorrichtung nach Anspruch 15, dadurch gekenn- 
zelchnet, daB als Bildpunkt-Ubertragungseinrich- 
tung eine auf das befOllte Grundraster der Tief- 
druckrohform (1) aufbugelbare, bildmaBig be- 
schnittene, saugfahige Folie (30) vorgesehen ist. 

35 

31. Vorrichtung nach Anspruch 15, dadurch gekenn- 
zelchnet, daB als Bildpunkt-Obertragungseinrich- 
tung eine Mikrospiegelanordnung (40) vorgesehen 
ist. 

40 

Clalme 

1 . Process for intaglio printing by means of an erasa- 
45 ble and re-usable intaglio forme, proceeding from a 
blank intaglio forme having a base screen designed 
at least for the maximum amount of ink to be trans- 
ferred, characterleed in that within the intaglio ma- 
chine the depressions of the base screen of the 
50 blank intaglio forme (1 ) are each uniformly filled (2) 
by means of a liquefiable substance by an applica- 
tion device (11), material is then removed image- 
wise from the depressions by means of a pixel- 
transfer device (21), whereby surfaces (pixels) 
55 which are smaller than the surface elements of the 
base screen of the crude intaglio forme (1 ) are ad- 
dressed, the intaglio forme (20) screened image- 
wise is inked (4) by means of an inking system (13) 
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in the form of a chambered doctor blad , 

and is then printed (9) in intaglio, 

finally the crude intaglio forme (1 ) is regenerated (7, 

8) after th printing proc dure and the depressions 

ar again uniformly filled (2). 

2. Process according to claim 1, characterised In 
that an excess of the liquefiable substance in the 
liquid state is applied to the blank intaglio forme (1 ) 
and after hardening the excess amount is removed 
from the blank intaglio forme (1 ) by means of a doc- 
tor blade (12). 

3. Process according to claim 1, characterised In 
that the complete filling of the base screen of the 
blank intaglio forme (1) is effected by successive 
multiple application and intermediate drying. 

4. Process according to claim 1, characterised In 
that the image-wise ablation (3) is effected by ther- 
mal energy. 

5. Process according to claim 1, characterised In 
that the surface of the blank intaglio forme (1 ) in the 
filled state is subsequently polished. 

6. Process according to claim 1, characterised by 

printing in indirect intaglio. 

7. Process according to claim 1 , characterised by the 
use of highly pigmented, in particular water-based 
inks for inking the intaglio forme (20). 

8. Process according to claim 1, characterised In 

that the regeneration (7, 8) of the intaglio forme (1 ), 
which begins with the cleaning (7) of ink residue on 
the intaglio forme (20), includes the complete re- 
moval of the liquefiable substance from the depres- 
sions of the basic screen per cycle with filling (2), 
image-wise ablation (3), inking (4), printing (6) and 
regeneration (7, 8). . 

9. Process according to claim 1, characterised in 
that the regeneration (7, 8) of the blank intaglio 
forme (1) provides for the complete removal of the 
liquefiable substance from the depressions of the 
basic screen every predetermined number of cycles 
with filling (2), image-wise ablation (3), inking (4), 
printing (6) and regeneration (7), and in the inter- 
mediate cycles only the material of the liquefiable 
substance removed by the image-wise ablation (3) 
is filled up again. 

10. Process according to claim 1, characterised in 
that a thermoplast is used for the liquefiable sub- 
stanc . 

11. Process according to claim 1, hara t ri ed In 



J0 953B1 18 

that photopolymers are used for the liquefiable sub- 

stanc . 

■ i 

12. Process according to claim 1, hara t ri ed in 
s that lacqu rs are used for the liquefiable sub- 
stance. 

13. Process according to claim 1, characterised in 
that for the image-wise ablation (3) a micro-mirror 

10 arrangement (40) is used which is uniformly illumi- 
nated and reproduced on the intaglio forme surface 
(44) with image elements by tiltable micro-mirror el- 
ements (41 ), the addressing of the mirror elements 
, (41 ) being changed synchronously with the rotation 

is , of the intaglio forme surface (44) similarly to a shift 
register, so that the association of a pixel on the 
printing forme surface (44) with its corresponding 
illumination data value is retained over the entire im- 
aging surface of the mirror arrangement (40) onto 

20 the forme surface (44). 

14. Process according to claim 1, characterised In 
that structuring of the depressions of the basic 
screen, necessary from the point of view of the tech- 

2S nical procedure, are carried out with the image-wise 
ablation (3). 

15. Apparatus for intaglio printing for carrying out the 
process of claim 1, characterised In that onto a 

30 blank intaglio forme (1) rotating in the printing ma- 
chine, having a base screen in the circumferential 
direction designed at least for the maximum amount 
of ink to be transferred, there can be set a device 
(11) for applying a liquefiable substance, a pixel- 

35 transfer device .(21 , 30, 40) for image-wise ablation 
(3) on the surface of the intaglio forme (20), an ink- 
ing system (13) in the form of a chambered doctor 
blade, and a regeneration device (15) for the basic 
screen of the blank intaglio forme (1 ). 

40 

16. Apparatus according to claim 15, characterised in 
that the blank intaglio forme (1) is designed as a 
sleeve. 

4$ 1 7. Apparatus according to claim 1 5, characterised in 
that for the device (11) for applying a liquefiable 
substance, seen in the direction of rotation of the 
printing forme cylinder (10), there is provided a 
moulded strip (11 d, 11e) before and after the gap 

so between the blank intaglio forme (1 ) and the device 
(11), the moulded strip (11d) after the gap having 
an acute rear angle and is held in a form-fitting man- 
ner against the cylinder (1 0) with a very small spac- 
ing of a few 1/100 mm, and the moulded strip (11 e) 

ss before the gap is held against the cylinder (10) with 
a greater spacing of som 1/1 00 mm to a few 1/1 0 
mm. 
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18. Apparatus according to claim 15, charactorl edln 
that the bas screen of the blank intaglio forme (1 ) 
has crosspieces (9) which wind in a scr w-like man- 
ner at a specific angle about its cylindrical surface. 

19. Apparatus according to claim 15, characterised in 
that the blank intaglio forme (1) is of layered con- 
struction, wherein a heat-insulating layer is inserted 
at least between a surface layer, containing the 
base screen, and a carrier cylinder. 

20. Apparatus according to claim 1 9, characterised In 
that the heat-insulating layer is made of glass-fibre- 
reinforced carbon. 

21. Apparatus according to one of the preceding claims 
18 to 20, characterised in that the crosspieces (9) 
are designed to extend as perpendicularly as pos- 
sible to the surface of the intaglio forme. 

22. Apparatus according to claim 1 5, characterised In 
that a uniform cell-like base screen is provided. 

23. Apparatus according to claim 15, characterised in 
that randomly distributed depressions are provided 
as the base screen. 

24. Apparatus according to claim 1 5, characterised in 
that an ultrasonic cleaning device is provided as the 
regeneration device (15). 

25. Apparatus according to claim 24, characterised In 
that the ultrasonic cleaning device can be operated 
at least two different levels, wherein one level with 
low sound energy and/or with a liquid which only 
dissolves the ink, is used to remove the remaining 
ink, and other levels are used for the partial to com- 
plete removal of the filling materia} in the depres- 
sions of the basic screen. 

26. Apparatus according to claim 1 5, characterised in 
that a high-pressure water cleaner is provided as 
the regeneration device (15). 
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29. Apparatus according to claim 28, haracterlsed in 
that a s mi-conductor las r arrangem nt compris- 
ing s veral semi-conductor las rs is provided. 

30. Apparatus according t claim 15, hara t ri edln 
that an absorbent foil (30) which can be ironed onto 
the filled base screen of the blank intaglio forme (1 ), 
cut according to the image, is provided as the pixel- 
transfer device. 

31 . Apparatus according to claim 1 5, characterised In 
that a micro-mirror arrangement (40) is provided as 
the pixel-transfer device. 



Revendications 



1. Precede pour I'impression en heliogravure au 
moyen d'une forme depression en heliogravure 

so effa$able et realisable, a partir d'une forme brute 
d'impression en heliogravure comportant unetrame 
de base de dimensions adapters au moins a la 
quantity maximale d'encre a transferer, caract6rise 
en ce qu'& chaque fois, a I'interieur de la machine 

2S & imprimer par heliogravure, on remplit uniformd- 
ment (2) les creux de ta trame de base de la forme 
brute d'impression par heliogravure (1), par une 
substance iiquefiable, a I'aide d'un dispositif du- 
plication (1 1 ), on procede ensuite a I'enlevement (3) 

30 de materiau des creux, conformement a I'image, a 
I'aide d'un dispositif de transfer! d'image par points 
(21), les surfaces (points d'image) adress6es etant 
plus petites que les elements de surface de la trame 
de base de la forme brute d'impression en heiiogra- 

35 vure ( 1 ), on procede a I'encrage (4) de la forme d'im- 
pression en heliogravure (20) tramee conforme- 
ment a I'image, au moyen d'un systeme d'encrage 
(13) sous la forme d'une racle a chambre, et puis 
Ton realise I'impression (9) en heliogravure, pour fi- 

40 nalement regenerer (7, 8) la forme brute d'impres- 
sion en heliogravure (1 ) apres Topdration d'impres- 
sion et remplir (2) a nouveau uniform6ment les 
creux. 



27. Apparatus according to claim 26, characterised in 45 
that the high-pressure water cleaner can be oper- 
ated at least two different levels, wherein one level 
with low liquid pressure and/or temperature is used 

to remove the remaining ink, and the other levels 
with correspondingly higher liquid pressure and/or so 
temperature are used for the partial to complete re- 
moval of the filling material in the depressions of the 
basic screen. 

28. Apparatus according to claim 1 5, characterised In ss 
that a laser (21), in particular a high-energy laser, 
provided for thermal energy input, is used as the 
pixel-transfer unit. 



2. Procede seion la revendication 1 , caracteris6 en ce 
que Ton applique la substance Iiquefiable a I'etat li- 
quide et en exces sur la forme brute d'impression 
en heliogravure (1 ), et apres solidification, on retire 
la part en exces de la forme brute d'impression en 
heliogravure (1), au moyen d'une racle (12). 

3. Procede selon la revendication 1 , caractens6 en ce 
que Ton effectue le remplissage de la trame de base 
de la forme brute d'impression en heliogravure (1) 
par applications multiples et s6chage interm6diaire 
success its. 

4. Procede selon la revendication 1 , caracteris6 en ce 
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